Enhancement of Muramyl Dipeptide-Dependent NOD2 Activity by a Self-Derived Peptide.
Nucleotide-binding and oligomerization domain like receptors (NLR) are pattern recognition receptors used to provide rapid immune response by detecting intracellular pathogen-associated molecules. Loss of NLR activity is implicated in genetic disorders, disruption of adaptive immunity, and chronic inflammation. One NLR protein, NOD2, is frequently mutated in Crohn's disease (CD), which is an inflammatory disease of the gastrointestinal tract. Three commonly occurring CD-associated NOD2 mutations, R702W, G908R, and L1007fs, are clustered near the regulatory domain, leucine rich region (LRR), and lowers the activity of NOD2 in response to muramyl dipeptide (MDP). As LRR is also the ligand binding domain, this suggests that the mutations either affect the binding of MDP or how the molecule responds to ligand binding. To model the role of R702 in ligand-dependent activation of NOD2, we used homology modeling to map the residue R702 to the interface between the oligomerization domain and LRR. We show that a peptide derived from NOD2(697-718) binds LRR in vitro, and upon co-expressing or importing the peptide into HEK293 expressing NOD2, there is an increase in the MDP-dependent NOD2 activity. The study thus suggests that the R702W mutation interferes with the conformational changes needed for MDP binding and activation. J. Cell. Biochem. 118: 1227-1238, 2017. © 2016 Wiley Periodicals, Inc.